Introduction This study explores the proportion of respiratory symptoms and ventilatory functions among gem cutters in the city of gems, in Sri Lanka.
Introduction
Sri Lanka is, a country with an established industry of precious stone mining, mainly located in the 'city of gems', Ratnapura. 3.6% of the total population in the Ratnapura area is involved in the gem industry, of which 15% are gem cutters, earning 2% of the annual total exports revenue of the country.
The materials used to produce quality gems have been shown to affect the cardiovascular system and the respiratory system [1] . A higher incidence of respiratory diseases among these workers has been observed, such as occupational asthma and lung cancer in humans [2, 3] . Inadequate or inappropriate preventive measures aggravate respiratory diseases. The health hazard and the risks have not been identified in the gem cutters in Sri Lanka. This preliminary study was performed to assess 
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Methods
This comparative cross sectional study was carried out in the Ratnapura Medical Officer of Health area. All gem cutters in this area were included. The control group was selected from the government offices of the same area and matched according to age and sex. Those below 18 years of age in both groups and people diagnosed with chronic respiratory diseases in the control group were excluded. The peak flow rate and lung function tests were measured using a peak flow meter and a spirometer respectively. The participants were trained and three measurements were recorded from each participant and the highest value was recorded. An interviewer administered questionnaire and calibrated standardised weighing scales and stadiometers were used. The human working hours was calculated from the time of recruitment. Approval was obtained from the Ethics committee of the University of Sri Jayewardenepura. Informed consent was obtained from the sample. Chi squared and t tests were used to compare the two groups. Analysis of covariance was used to adjust the lung function tests for age and body mass index (BMI).
Results
The mean age of males and females were 31 years (± 7.9) and 25 years (± 6.4) respectively in both groups. All respiratory symptoms were found to be higher in the gem cutters than the controls (Table 1) . FEV 1 and FEV 1 / FVC ratio was statistically significant between the two groups. The homogeneity of regression was analysed for all lung functions and found to be not statistically significant, which shows that there is no interaction between the covariates and each of the lung function tests. When adjusted for age and BMI, the FEV 1 /FVC ratio was statistically significantly different between the gem cutters and the controls (Table 2) . A statistically significant difference was found between each of the lung function tests and the working hours (Table 3) .
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Discussion
This study, the first in the Sri Lankan precious stone industry, was a base line study, initiated to identify potential health hazards in gem cutters. The strength of the study was that the total study population was included into the study. The healthy worker effect has to be considered which may bias our results towards underestimation of potentially adverse health effects. The healthy worker effect could not be taken into consideration due to unavailability of data of those who had left their jobs due to various health problems.
Cough (35%) and chest tightening (9%) were statistically significant (p<0.05) in the gem cutters than in the controls. Lung diseases have been reported in jewelers who use asbestos as and silica [4, 5] . Respiratory cancer in silica gem cutters was not found to be a common occurrence in some cohorts [6, 7] . No adverse clinical health effects were associated with beryllium [8] . However diamond polishers showed decreased pulmonary function (FEV 1 and FVC) due to exposure to cobalt [9] .
In gem cutters FEV 1 was significantly low, compared to controls. FVC was also reduced although not significantly compared to controls. Both FEV 1 and FVC have reduced proportionately. The extent of the reduction in FEV 1 /FVC ratio however is within the normal range of over 70% and significantly lower than the control group. Similar changes indicating early loss of respiratory function have been observed in other studies too [10] . The low FEV 1 /FVC ratio in the gem cutters is statistically significant after adjusting for age and BMI. This implies that the exposure to dust during gem cutting makes the workers more prone to a restrictive respiratory disease.
Lung function tests and the working hours, although found to be significantly different, had moderate correlation (Table 3 ). Further analysis is needed to define the pattern of the existing relationship. Airborne metal concentrations above the threshold limit values could be a causative factor. Longitudinal or cohort studies are recommended. Steps should be taken by the health planners to modify the working environment. 
